Using our prospectively derived database, we identified 17 patients with squamous-cell carcinoma involving the glans penis, who were treated using organ-sparing surgery between March 2003 and January 2008. Of them, two were treated with partial glansectomy with primary glans closure, and 15 underwent total glans amputation and reconstruction of a new glans using a split-thickness skin graft (STSG). These 15 patients represent the subject of our study (mean age 51 years, range 42 to 59 years). Overall, two patients had early partial loss of the graft and of them, one required surgical regrafting. Two late complications occurred, consisting of one meatal stenosis and one postoperative phimosis. At a mean follow-up of 36 months, functional results were extremely satisfactory. All patients maintained their erectile function with good vaginal penetration starting from 3 months after surgery, with a range between 2 and 6 months. Orgasm and ejaculation were preserved in all patients, although reduced glans sensitivity was reported by all patients. No local recurrences were reported.
Introduction
Squamous-cell carcinoma of the penis is an uncommon malignancy, with a reported annual incidence of 1 in 1 00 000. 1, 2 Overall, 78% of all tumors appear on the glans and/or on the prepuce. 1, 2 The surgical treatment of invasive penile cancer is historically based on partial or total penile amputation and closure of the penile stump using the skin of the shaft to the urethral mucosa. This operation invariably leads to considerable cosmetic, psychological and functional deformity, with resulting erectile dysfunction. 3, 4 Organ-sparing surgery, based on a complete excision of the primary tumor with adequate tumor-free margins and on the preservation of a satisfactory form and function of the organ using a skin graft is gaining popularity. 5 In the last 5 years, a split-thickness skin graft (STSG) has been used in our department after total glansectomy, to treat malignant diseases of the glans.
The aim of this study was to present the outcome data of patients who underwent total glansectomy with STSG as the treatment of glans carcinoma.
Patients and methods
Using our IRB (institutional review board)-approved prospectively derived database, we identified 17 patients (mean age 52 years, range 42 to 63 years) with malignant lesions involving the glans penis, who had organ-sparing surgery between March 2003 and January 2008 (Figure 1 ). Two patients were treated with partial glansectomy and primary glans closure, 15 patients underwent total glans amputation and reconstruction of a new glans using an STSG technique. In one single case (1/15), a distal corporotomy was needed before STSG apposition. These 15 patients represent the subject of our study (mean age 51 years, range 42 to 59 years).
Surgical technique
A Foley 16 Fr silicone catheter (Rü sch, Teleflex Medical, Kernen, Germany) is inserted at the beginning of the procedure. The surgical technique of glansectomy consists of a circular incision in the distal shaft skin down to Buck fascia. The foreskin is never removed. At this level, a plane is developed to separate the glans from the corporal tips. The urethra and the neurovascular bundles are isolated in their distal extremities. The neurovascular bundles and the urethra are distally sectioned and the glans is dissected from the corpora cavernosa ( Figure 2) . The bundles are then sutured with a continuous hemostatic suture and fixed to the distal part of the corpora cavernosa, well below the grafting area. The location of the attached bundles to the tunica is shown in Figure 3 . In all patients, multiple frozen sections of the surgical margins were obtained and sent to the pathologist for intraoperative evaluation. After removing the glans, the urethra is ventrally opened and the neomeatus is fixed to the tip of the corpora cavernosa. The neurovascular bundles are fixed with a 5-0 reabsorbable suture to the distal part of the albuginea, proximally to the skin graft, and covered by the foreskin. A 1.2-1.5 mm-thick skin graft is harvested from the thigh using a manual dermatotome and then tailored and transplanted to cover the tip of the corpora cavernosa. The graft is repeatedly and multiply incised ( Figure 4 ) and fully quilted over the tip of the distal corpora cavernosa and sutured proximally to the distal neurovascular bundles with the use (Vicryl, Ethicon, Inc., USA) of multiple 6-0 Polyglactin-interrupted stitches to improve grafttaking chances. Soft humid compressive dressing is then applied and suture-fixed to cover the skin graft. Patients are mobilized soon after the operation and discharged at day 2 postoperatively. The catheter and the sutures between skin graft and dressing are removed on the tenth day postoperatively during an outpatient visit.
Clinical features of the patients obtained from medical records were retrospectively analyzed (Table 1). All patients were sexually active before surgery. Preoperative evaluation included a deep biopsy and, for assessed regional and metastatic disease, an ultrasonography and an abdominal computed tomography scan. To better define the local extension of the tumour, eight patients underwent a penile magnetic resonance imaging. Small isolated lesions with a normal residual epithelium were treated with partial glansectomy, whereas small Glansectomy and skin graft in penile carcinoma G Morelli et al lesions with a pathological residual epithelium or a large lesion of the glans were treated with total glansectomy. Patients were staged according to the 1997 American Joint Committee on Cancer TNM (tumor node metastasis) staging system. Only patients at high risk of nodal involvement and those with palpable lymph nodes during followup were treated either with superficial inguinal lymph node dissection with saphenous vein sparing or with deep inguinal lymph node dissection.
Surgical complications, functional results and oncological outcome were recorded. The patients were followed up every month for the first 3 months postoperatively and annually thereafter ( Figure 5) . Imaging evaluation at annual follow-up included a chest X-ray and abdominal CT scan. The final evaluation of patient status was in October 2008. The mean follow-up was 36 months (range 10-67 months).
Results
All tumor biopsies revealed the presence of a squamous-cell carcinoma of the glans penis. Patient's age at surgery, pathological TNM stage and tumor grade, postoperative complications, patient's status and length of follow-up are reported in the table. In all patients, multiple frozen sections were negative and concurred with the surgical margin status reported at final pathology. Overall, two patients had an early partial loss of the graft and of them, one required a surgical regrafting (2/15, 13.3%). Two late complications occurred, consisting of one meatal stenosis requiring ventral incision and one postoperative phimosis. At a mean follow-up of 36 months, functional results were extremely satisfactory ( Figure 3 ). All patients maintained their erectile function with good vaginal penetration starting from 3 months after surgery, with a range between 2 and 6 months. Orgasm and ejaculation were preserved in all patients, although reduced glans sensitivity was reported by all patients. Overall, all patients reported a reduced glans sensation, but maintain orgasms due to the presence of an erogenous sensation coming from the tip of the corpora cavernosa. No local recurrences were reported. One patient with pT1G2 disease developed palpable inguinal lymph node at 18 months after surgery. Therefore, he had deep inguinal lymph node dissection that showed positive nodes and died because of systemic recurrence after chemotherapy, 11 months later.
Discussion
The majority of penile tumors originate on the glans, coronal sulcus or foreskin, and partial amputation Figure 4 The skin graft is sutured, multiply incised and fully quilted over the tip of the corpora cavernosa. Abbreviations: STSG, split-thickness skin graft; TNM, tumor node metastasis.
Figure 5
Postoperative cosmetic result at 3 months.
Glansectomy and skin graft in penile carcinoma G Morelli et al with closure of the penile stump using the skin of the shaft to the urethral mucosa is considered to be the conventional surgical treatment. This treatment is based on a surgical doctrine that resection margins of 2-3 cm are necessary to achieve local oncological control. 6, 7 This surgical therapy is associated with unsatisfactory cosmetic results, a significant reduction in penile length and thus difficult vaginal penetration, with severe consequences on patient's psychology, and has been reported that more that 50% of these patients develop mental disorders. 8 The margin of normal tissue that should be excised with a tumor to avoid the risk of local recurrence represents an oncological multidisciplinary issue being evaluated not only for penile cancer but also for many other malignancies, such as melanoma, sarcoma and breast cancer. Although a wide local excision is the consolidated treatment of choice in case of soft tissue sarcoma because of its peculiarity to infiltrate the surrounding tissue, the surgical management of melanoma and breast cancer has become more conservative with a trend toward a narrowing of the recommended surgical margins. There is a broad consensus that a 1-cm margin is adequate for thin melanomas (p1 mm thick) and breast-conserving surgery is confirmed as an accepted alternative to mastectomy for the treatment of early breast cancer. Similarly, the use of glansectomy in selected patients with carcinoma localized on the glans penis has been proposed to maintain a satisfactory penile length and to improve the patient's quality of life.
5,9,10-12 Indeed, many reports have shown similar 5-year disease-specific survival rates, reducing the width of the resection margins to 10 and 15 mm for grade 1-2 and 3 lesions, respectively. 9, 11, 13, 14 If tumor recurrence occurs, it is usually systemic at the inguinal lymph nodes. In our series of patients treated with total glansectomy, only one patient had inguinal lymph node metastases 18 months after surgery, whereas none had local relapse, and our crude disease-specific survival rate of 93.3% after a mean follow-up of 36 months is similar to that reported by others using conventional surgical treatment. 15, 16 Moreover, at a mean follow-up of 36 months, our functional results were extremely satisfactory ( Figure 3) . All patients were able to maintain their sexual activity with a favorable psychological impact starting from 3 months after surgery, with a range between 2 and 6 months. Orgasm and ejaculation were preserved in all patients, although reduced glans sensitivity was reported by all patients as a predictable consequence of glans amputation. Thus, the good aesthetic appearance of the penis and functional results that consist in good erectile function, preserved orgasmic sensation and stand-up micturition have a positive psychological impact on the patient and improve the patient's quality of life.
2,12

Conclusions
Our results with the described technique of neoglansplasty produce good oncological, cosmetic and functional results with minimal morbidity. The cosmetic and functional results with regard to the penis using this technique are superior to amputation alone, without sacrificing cancer control.
